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SUMMARY
A. BACKGROUND
Sepsis is one of health problem in the world since this cause a high risk of
morbidity and mortality. Releasing cytokines pro-inflammatory in circulation
process and produced local cytokines by cardiomyocytes (TNF-α, IL-Iβ and IL-
6), producing more NO, hypocalcium in cytosolic, mitocondria dysfunction, and
apoptosis could cause heart muscle dysfunction.
MR pro ANP would be secreted by an active macrophage stimulant and
atrium in sepsis as the cause of both compliant disorders and contraction-
relaxation disorders. Heart muscle dysfunction in sepsis was appropriate with
severe sepsis, it was signed by the increasing of MR pro ANP, PCT, and TNF-α.
There was a significant correlation between the increasing of TNF-α as a main
cytokine pro inflammatory and MR pro ANP, should be happen. A correlation
between the increasing of MR pro ANP and PCT stimulated by TNF-α was also
found.
The objectives of this research were to prove that MR pro ANP could be a
biomarker of Left Ventricular Systolic Dysfunction (LVSD) in sepsis, to
determine AUC value, sensitivity, specificity, cut off point and probability of
MR pro ANP , PCT and TNF-α as a biomarker of LVSD in sepsis patients, to
analyse correlations not only the increasing of TNF-α and MR pro ANP, but also
the increasing of MR pro ANP and PCT, to find out the best diagnostic predictor
of LVSD in sepsis patients.
B. RESEARCH METHOD
This research conducted non experimental diagnostic test using cross
sectional design. The simple random sampling was taken consist of 71 sepsis
patients. Variables observed by researcher were MR pro ANP, PCT and TNF-α,
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and these were done by taken patients’ blood serum. Echocardiograph
examination was undergone to measure ejection fraction (Simpson method).
LVSD occurred if LVEF was ≤ 45%. The equipment used was echocardiography
GE production type VIVID I FL 100100.  MR pro ANP examination using
automated immunofluorescent assay based on TRACE technology had used
reagent from Brahms with KRYPTOR equipment. TNF-α was measured by
applying quantitative sandwich enzyme immune-assay technique and Human
TNF-α Immunoassay. PCT was analysed quantitatively with electro
hemiluminescence using ELFA method and VIDAS equipment. All blood
samples were examined in Prodia Laboratory. For statistical analysis, data was
analysed using 2x2 table, ROC curve and SPSS 22 for window.
C. RESULTS
Research subjects consist of 71 patients divided into : 22 moderate sepsis
( 30,9%), 40 severe sepsis ( 56,4%) and 9 septic shock ( 12,7%). There were 69
patients having diastolic dysfunction ( 97,2%), whereas 48 patients had LVSD
(67,6 %).
AUC value of MR pro ANP was 0,84 (95% CI 0,73 – 0,95) with p < 0,001.
MR pro ANP level was ≥ 225,95 pmol/L with sensitivity 77,1 % and specificity
78,3%. DOR was 12,11 (95% CI 3,66−40,12) with MR pro ANP probability ≥
225,95 pmol/L LVSD occured 92,4%.
AUC value of PCT was 0,81 ( 95% CI 0,71 – 0,91) with p< 0,001. PCT level
was 7,875 ng/mLwith sensitivity  70,8% and specificity 69,6%. DOR was 5,55
(95% CI 1,88−16,42) with PCT probability ≥ 7,875 ng/mL LVSD occured 84,7%
AUC value of TNF-α was 0,73 ( 95% CI 0,60-0.86) with p <0, 002. TNF
level was 7,36 pg/mL with sensitivity 68,8% and specificity 69,6%. DOR was
5,03 (95% CI 1,71−14,77) with TNF-α probability ≥7,36 pg/mL LVSD occured
83,4%.
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TNF-α had a weak positive correlation with MR pro ANP (r=0,197,
p=0,100). However, PCT had a positive correlation with MR pro ANP (r=0,309,
p= 0,009).
Multivariate analysis of diagnostic value found that MR pro ANP was the
best predictor of  LVSD ( AUC 0,78), PCT (AUC 0,70), TNF-α ( AUC 0,69).
The combination of MR pro ANP + PCT +  TNF –α would increase diagnostic
value with AUC 0,91.
D. DISCUSSION
This was the first diagnostic research which aimed to find out biomarker
variable of MR pro ANP, PCT, and TNF-α in sepsis patients related to LVSD.
There were 97,2% of sepsis patients having diastolic dysfunction. This belonged
to severe sepsis, and this had to be given aggressive liquid resuscitation. This can
be proved that MR pro ANP can be applied as LVSD biomarker for severe sepsis
patients. MR pro ANP level was ≥ 225,95 pmol/L and the patients were
diagnosed as sepsis patients who had LVSD, sensitivity 77,1% and specificity
78,3%. DOR was 12,11 for sepsis patients whose probability of LVSD by
increasing MR pro ANP was 92,4%.
PCT level was ≥7,875 ng/mL and the patients were diagnosed as sepsis
patients who had LVSD sensitivity 70,8% and specificity 69,6%. DOR was 5,55
which showed LVSD probability of sepsis patients. The increasing of PCT was
84,7%. There was a significant correlation between the increasing of MR pro
ANP and PCT. This research had the same results as Liu Yj et al results in 2013.
This stated when PCT was > 2 ng/ mL, the patients would be categorized as
severe sepsis or septic shock. This was necessary to monitor patients’ condition
with PCT > 2 ng/mL , and antibiotics were needed. There would be a high risk of
mortality if the PCT was > 10 ng/mL. A higher PCT level had a significant
relationship with septic shock,  MOF and bad results.
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In addition, TNF –α level was ≥ 7,36 pg/mL and the patients were diagnosed
as sepsis patients who had LVSD, sensitivity 68,8%  and specificity 69,6%.
There was a weak positive correlation between MR pro ANP and TNF-α. This
was caused by short period of half life TNF-α ( 18,2 minutes) and lateness of
blood sample taken.
Multivariate analysis used ROC curve method, found the use of single
biomarker as LVSD predictor with AUC value of MR pro ANP (0,78). This
result was stronger compared to PCT ( 0,70) and TNf-α (o,69) with sensitivity
77,1 % and specificity 78,3%. The use of double biomarker was also a predictor
of LVSD which showed AUC value of MR pro ANP + PCT ( 0,85) and PCT +
TNF-α  ( 0,77) with sensitivity 77,1% and specificity 78,3%. The examination of
MR pro ANP +PCT + TNF-α  showed the best diagnostic value when AUC
value was 0,91 with sensitivity 83,3% and specificity 78,3%.
This research had limitation due to the possibility of sepsis patients who
came late to the hospital, so the levels of TNF-α has past its peak time.
E. CONCLUSIONS AND SUGGESTION
CONCLUSIONS
1. MR pro ANP could be used as LVSD biomarker for sepsis patients.
2. The best diagnostic value of MR pro ANP of LVSD biomarker was AUC
0.84 (95% CI 0,73 – 0,95), p < 0,001), sensitivity 77,1 %, specificity 78,9%,
cut off point value ≥225,95 pmol/L and DOR 12,11 (95% CI 3,66−40,12).
3. PCT diagnostic value as LVSD predictor was AUC 0,81 (95% CI 0,71–0,91),
p<0,001), sensitivity 70,8%, specificity 69,6%, cut off point value ≥7,875
ng/mL and DOR 5,55 (95% CI 1,88−16,42).
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4. TNF-α diagnostic value as LVSD predictor was AUC 0,71 (95% CI 0,60 –
0,86%), p=0,002, sensitivity 68,8%, specificity 69,6%, cut off point value
≥7,36 pg/mL and DOR 5,03 (95% CI 1,71−14,77).
5. There was a weak positive correlation between the increasing of both TNF-α
and MR pro ANP in sepsis patients (r=0,197, p=0,100).
6. There was a significant correlation between the increasing of both PCT and
MR pro ANP in sepsis patients (r=0,309, p=0,009).
7. MR pro ANP was the best diagnostic predictor of LVSD in sepsis patients
compared to PCT and TNF-α.
The combination of MR pro ANP + PCT was the best and efficient diagnostic
predictor of LVSD.
SUGGESTION
1. MR pro ANP and PCT should be examined in all sepsis patients to detect early
Left Ventricular Systolic Disfunction.
2. Blood samples taken should be done directly when sepsis diagnosed was
correct, specially for examining TNF-α which had short half life.
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ABSTRAK
Latar belakang: Sepsis merupakan masalah kesehatan karena angka kesakitan dan
kematiannya yang tinggi. Pelepasan sitokin pro inflamasi bersama faktor lain akan
mengakibatkan disfungsi sistolik ventrikel kiri/DSVK jantung. Pada sepsis terjadi
pelepasan MR pro ANP, PCT dan TNF-α karena stimuli sitokin pro inflamasi.
Tujuan penelitian: Membuktikan MR pro ANP sebagai biomarker DSVK  pada
sepsis; mencari nilai AUC, sensitivitas, spesifisitas, cut off point dan probabilitas MR
pro ANP, PCT dan TNF-α sebagai biomarker DSVK dan membuktikan adanya
korelasi kadar TNF-α dengan MR pro-ANP serta adanya korelasi kadar MR pro ANP
dengan PCT dan mencari prediktor diagnostik DSVK jantung yang terbaik.
Metoda penelitian: Uji diagnostik non eksperimental dengan desain cross sectional,
dilakukan pada 71 pasien sepsis setelah simple random sampling. Variabel yang
diteliti MR pro ANP, PCT dan TNF-α serta LVEF dengan metoda Simpson. DSVK
bila LVEF ≤ 45%. Data di lakukan analisis tabel 2x2 dan kurva ROC secara statistik
menggunakan SPSS 22 for window.
Hasil penelitian: Nilai AUC kadar MR pro ANP 0,84 (95% CI 0,73-0,95), p<0,001.
Titik potong optimal pada ≥ 225,95 pmol/L dengan DOR sebesar 12,11. Nilai AUC
kadar PCT 0,81 (95% CI 0,71-0,91), p<0,001. Titik potong optimal PCT pada ≥
7,875 ng/mL dengan DOR sebesar 5,55. Nilai AUC kadar TNF-α 0,73 (95% CI 0,60-
0,86), p<0,002. Titik potong optimal TNF-α pada  ≥ 7,36 pg/mL dengan DOR
sebesar 5,03. MR pro ANP berkorelasi positif lemah dengan TNF-α (r=0,197,
p=0,100). MR pro ANP berkorelasi positif dengan PCT (r=0,309, p=0,009). Analisis
multivariat didapatkan MR pro ANP sebagai predikor DSVK yang terbaik (AUC
0,78), kemudian PCT (AUC 0,70) dan TNF-α (AUC 0,69). Penggabungan MR pro
ANP+PCT akan meningkatkan nilai diagnostik dengan AUC sebesar 0,87.
Kesimpulan: MR proANP dapat digunakan sebagai biomarker DSVK. AUC MR pro
ANP sebesar 0,84 (95% CI 0,73-0,95), p<0,001. Nilai cut off point pada ≥ 225,95
pmol/L dengan DOR 12,11. AUC PCT sebesar 0,81 (95% CI 0,71-0,91), p<0,001 .
Nilai cut off point pada ≥ 7,875 ng/mL dengan DOR 5,55 AUC TNF-α sebesar 0,71
(95% CI 0,60- 0,86), p<0,002. Nilai cut off point pada ≥ 7,36 pg/mL dengan DOR
5,03. TNF-α berkorelasi positif lemah dengan peningkatan kadar MR pro ANP. MR
pro ANP berkorelasi positif dengan peningkatan kadar PCT. MR pro ANP prediktor
diagnostik DSVK jantung yang terbaik. Penggabungan MR pro ANP + PCT
merupakan prediktor diagnostik DSVK yang terbaik dan efisien.
Kata kunci: biomarker, disfungsi sistolik ventrikel kiri, MR pro ANP, PCT, TNF-α.
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ABSTRACT
Background: Sepsis was one of health problem which cause a high risk of morbidity
and mortality. Releasing cytokines pro inflammatory with other factors caused Left
Ventricular Systolic Dysfunction (LVSD). In sepsis, there was a releasing of MR pro
ANP, PCT and TNF-α because of cytokines pro inflammatory stimulation.
Objectives: To prove MR pro ANP as LVSD biomarker, to determine AUC value,
sensitivity, specificity, cut off point value, and probability of MR pro ANP, PCT and
TNF-α as LVSD biomarker, to analyse the correlation between TNF-α and MR pro
ANP, the correlation between MR pro ANP and PCT, to find out  the best diagnostic
predictor of LVSD.
Methods: Non experimental diagnostic test using cross sectional design. The simple
random sampling was taken consist of 71 sepsis patients. Variables examined were
MR pro ANP, PCT and TNF-α, and LVEF was examined using echocardiograph
(Simpson method). LVSD occurred if LVEF was ≤ 45%. Data were analysed using
2x2 table and ROC curve and statistically analysed with SPSS 22 for window.
Results: AUC value of MR pro ANP was 0,84 (95% CI 0,73-0,95), p <0,001. Cut off
point  of  MR pro ANP was ≥ 225,95 pmol/L with DOR 12,11 (95% CI 3,66-40,12).
AUC value of PCT was 0,81 (95% CI 0,71-0,91), p<0,001. Cut off point of PCT was
≥7,875 ng/mL with DOR 5,55 (95% CI 1,88-16,42). AUC value of  TNF-α was 0,73
(95% CI 0,60 - 0,86), p< 0,002. Cut off point of TNF-α was ≥ 7,36 pg/mL with DOR
5,03 (95% CI 1,71-14,77). There was a weak positive correlation between TNF-α and
MR pro ANP (r=0,197, p=0,100). There was a positive correlation between PCT and
MR pro ANP (r=0,309, p=0,009). Multivariate analysis found MR pro ANP as the
best predictor for LVSD (AUC 0,78), PCT (AUC 0,70), and TNF-α (AUC 0,69). The
combination of MR pro ANP + PCT would increase diagnostic value with AUC 0,87.
Conclusions: MR pro ANP could be used as LVSD biomarker with AUC 0,84 (95%
CI 0,73-0,95), p <0,001, cut off point value ≥ 225,95 pmol/L, DOR 12,11. AUC of
PCT was 0,81 (95% CI 0,71-0,91), p<0,001, cut off point value ≥7,875ng/mL, DOR
5,55. AUC of TNF-α was 0,71 (95% CI 0,60 - 0,86), p< 0,002, cut off point value ≥
7,36 pg / mL, DOR 5,03. There was a weak positive correlation between TNF-α and
MR pro ANP. PCT had a positive correlation with MR pro ANP. MR pro ANP was
the best LVSD diagnostic predictor. The combination of MR pro ANP + PCT was the
best and efficient diagnostic predictor of LVSD.
Keywords : Biomarker, Left Ventricular Systolic Dysfunction , MR pro ANP, PCT,
TNF-α.
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